We study the behavior of defense spending in Switzerland in 1975Switzerland in -2001. Our main interest is in determining how neutrality in international affairs (non-membership in military alliances) affects defense spending. We find that neutrality is associated with a perception of lower levels of external threat; hence it confers economic benefits in the form of a smaller defense burden. However, neutrality does not fully insulate a country from variations in the level of 
Introduction
One of the main duties of every sovereign country is to protect its territory and people from violence emanating from other countries or from non-state actors such as terrorist groups.
This duty can mainly be performed by means of military power. The cost of supporting military capabilities either during peacetime or conflict/war depends on both exogenous (such as geography, history and so on) and endogenous factors. An important factor from the latter group is a country's participation or non-participation in security or military alliances.
Switzerland, a neutral country and therefore not a member of any security or military alliance, must to a great extent be self-reliant for its defense. Moreover, it does not have any formal obligation to take sides in international conflicts involving other parties. Swiss policy-makers must then perceive that the country is, relative to other countries, subject to a lower level of external threat.
In this paper we examine standard political and economic determinants of military spending in Switzerland. In addition, we seek to infer whether Switzerland's status as a neutral country makes her behave differently from other countries that belong to military alliances. We use the behavior of the defense budget to examine whether neutrality insulates a country from changes in the level of external threat in the global system. We find that neutrality does alter defense spending but does not fully insulate a country from developments in the level of external threat in the global system as perceived by non-neutral countries. Switzerland' s (and Austria's, a neighboring and also neutral country of similar size) average level of defense spending has remained systematically below that of Western European NATO members. However, at the same time, Swiss defense spending has followed the trend of spending in NATO countries. These two findings imply that the level of external threat perceived by neutral countries is indeed lower than that perceived by allied countries; that is, neutrality does confer savings in defense spending. Moreover, variation in the level of external threat to alliance members, as expressed by their defense spending, is strongly positively correlated with variation in the level of external threats to neutral countries (again measured by their defense spending). Hence, neutrality does not fully insulate a country from global, alliance related risks.
The remainder of the paper is structured as follows. Section 1 offers a literature review. Section 2 presents the model. The empirical analysis is carried out in section 3, followed by a concluding section.
Review of Literature

Theoretical research
There is a substantial body of theoretical and empirical literature in political science and economics that seeks to explain defense spending. The theoretical explanations proposed so far can be classified into two categories: 1) arms races, and 2) organizational and bureaucratic politics 1 . The arms race literature, following Richardson (1960) , explains time-series patterns of military expenditure in terms of action-reaction behavior between two rivals who do not trust each other and disagree about the distribution of power in the international/regional system. The arms race model views the process of defense allocations as if it was the decision of a single rational individual influenced by three major factors: a) the military spending of the other nation (rival) in the threat system (the "reaction", "defense" coefficient), b) the economic burden of paying for previous decisions to purchase military goods (the "fatigue 1 Ostrom (1978) combines the arms races and organizational and bureaucratic politics approaches into a single model (the Reactive Linkage Model) to study US defense expenditures during the cold war era.
coefficient"), and c) the underlying grievances held by one nation against the other (the "grievance" coefficient) 2 .
Although the arms-race model of military expenditure has been extensively explored, it seems that it is more suitable to analyze situations in which the countries involved are in conflict or are engaged in an enduring rivalry, such as the US-USSR cold war rivalry (Ostrom and Marra, 1986; Majeski, 1985) , the Indian-Pakistani (Deger and Sen, 1990) , the ArabIsraeli (Mintz et al, 1990) , and the Greek-Turkish relationships (Kollias, 1995 (Kollias, , 1996 . In these cases the military preparedness of the other represents the overwhelming security issue/consideration. It should be mentioned though that there is no compelling empirical evidence yet to support the "action-reaction" hypothesis 3 .
The organizational and bureaucratic politics explanation views the government not as a unitary actor but rather as a "conglomerate of semi-feudal and loosely allied organizations, each with a substantial life of its own" (Allison, 1971, p.67) and in terms of all individuals involved in the decision making process. This model emphasizes "incrementalism" and bargaining over the defense budget, starting from the status quo. The basic idea of the organizational politics model is that the complexity of the decision-making process leads to the establishment of routinized practices (standard operating procedures, SOPs, or rules of thumb), which introduce a certain degree of predictability. In the context of defense spending this means that the best predictor of new increments to military spending is simply the increments of the immediate past; that is the main determinant of this year's defense budget is 2 This model, despite its theoretical parsimony, dynamic nature, intuitive plausibility, and popularity is subject to many types of criticism, for example, that it pays little attention to how actual decisions are made, and to the institutional procedures surrounding them.
3 See, for example, Kollias and Makrydakis, 1997; Georgiou et al, 1996; Correa and Kim, 1992; Deger and Sen, 1990; Cusack and Ward, 1981 . last year's budget 4 (Correa and Kim, 1992; Kamlet and Mowery, 1987; Rattinger, 1975) .
However, the constraints imposed by standard operating procedures may not apply directly to military spending, particularly in view of the significant influence that the main stakeholders in determining the defense budget (a prime minister/president, parliament, and the armed forces) can exert. Finally, the exclusion of the external threat/rivalry hampers their explanatory power.
Most of the theoretical literature in economics tends to ignore bureaucratic or political processes. It uses a standard neo-classical model in which a nation-state is represented as a rational agent who maximizes a welfare function depending on security and economic variables. This welfare function is subject to a budget constraint, which includes military spending and private consumption, and a security function, which determines the respective country's security in terms of its own and other countries' military forces. The country's government then balances the welfare benefits of extra security derived from military expenditure against its opportunity costs in terms of forgone civilian output. It solves this optimization problem to give a derived demand for military spending (Dunne and PerloFreeman, 2001; Avramides, 1997; Smith, 1995 Smith, , 1989 Smith, , 1987 Smith, , 1980 . Within this optimization framework, a wide variety of forms for the welfare function, budget constraint, and security function have been employed.
Empirical Research
Most empirical analyses, the large majority of which cover only the cold war era, take a comprehensive approach and combine all plausible economic, political and military factors that might influence defense spending. Some studies take a purely ad hoc approach to the Most studies on the demand for military spending employ time-series analysis for individual countries. For example, Looney and Mehay (1990) estimated the demand for military spending in the USA; Correa and Kim (1992) in the USA and Soviet Union; Smith (1990) in the United Kingdom; Schmidt, Pilandon and Aben (1990) in France; Fritz-Assmus and Zimmermann (1990) in West Germany; Deger and Sen (1990) in India and Pakistan; Avramides (1997) in Greece. There are also a few cross-sectional studies (Dunne and PerloFreeman, 2001; Maizels and Nissanke, 1986; Dudley and Montmarquette, 1981) . In all these studies explained variance (R 2 ) is quite high: that is, these models explain between 85 and 98 5 An alternative approach to optimization is the bureaucratic politics model mentioned above.
In empirical work both models lead to a similar estimation equation.
percent of the variation in defense spending. Yet, country studies have produced mixed results for the main determinants of defense spending. Thus, generalizations are difficult to make.
Studying the determinants of defense spending in a neutral country like Switzerland is valuable in complementing the aforementioned research because it can help shed light on the issue of whether neutrality materially alters military spending and in what ways.
Model
The determinants (the optimal choice) of defense spending
Our statistical estimation will be loosely based on a simple framework that extends a model that has been extensively used in the literature to study the effects of military spending on economic growth (see, for instance, Ram, 1986) and to analyze the determinants of defense spending. We will assume that the government is benevolent in the sense that it selects the defense budget (and hence the level of national security) that maximizes non-military output.
Alternative assumptions can easily be explored.
Let the economy consist of two sectors. The first sector produces a good called national security, S, according to the production function
M stands for goods and services produced through military spending, and E is the external threat faced by the country. For any given value of the defense budget, an increase in the level of external threat reduces the level of national security.
M is produced according to the process
where K m and L m are the capital stock and level of employment used to produced M. The function M has the standard, neoclassical production properties.
The second sector, C, comprises the rest of the economy. It includes both civilian and government non-military goods. The distinction between civilian and government nonmilitary goods can be introduced but at the cost of additional complexity.
where K c and L c are capital and employment in the rest (non-military sector) of the economy.
The idea behind this formulation is that national security is a vital input, which enhances the productivity of the factors of production. The effect of national security is modeled as an externality as far as the firms in the non-military sector are concerned.
Using (1) and (2) in equation (3) produces
Taking the derivative of C with regard to K c and L c and setting them equal to zero yields the optimal choices of K c and L c and hence of K m and L m and the defense budget.
where we have used the fact that for a given labor force, L, dL m /dL c = -1.
Again assuming that the marginal productivity of any factor of production is the same across the two sectors results in (dC/dS)(dS/dM) = 1 which can be rewritten as To gain more insights into the properties of (8) we will use a specific example that abstracts from labor. This particular example will show how the optimal share of defense spending in GDP varies as a function of the level of external threat. Use (10) and (11) in (12) and also the fact that K m + K c = K. Then taking the derivative with regard to K c and setting it equal to zero leads to the following equation
Hence dK c /dE = -g/f < 0. An increase in the level of external treats redirects resources towards the military sector, thus increasing the optimal share M/Y.
Data and Empirical Analysis
Equation
Our empirical analysis of the demand for defense spending in Switzerland will be based on the implementation of equation (12) Switzerland is a neutral country. An important question is, therefore, whether perceptions of threats emanating from the international system and the type of relations among major powers in this system influence Swiss defense spending decisions in the same way they influence such decisions in countries that are not neutral. If they do, then one can argue that neutrality does not by itself alter fundamentally the defense spending process.
Results
We examine three types of potential driving forces: a) organizational and bureaucratic politics or path-dependence (inertia) b) the external security environment c) domestic economic factors
(a) Organizational and bureaucratic politics or Path-dependence (inertia)
We begin by examining the degree of inertia in Swiss defense spending by estimating the equation
DS(t) = a* DS(t-1) + ε
Inertia (path dependence) means that national defense spending choices at time t have a strong influence on the same type of choices at time t+1. Table 1 summarizes the results.
Insert Table 1 The similarity of the two paths is quite remarkable. Swiss defense spending has tracked very closely that of the United States. Our interpretation of this finding is that there exists a global threat of conflict, to which the US responds and/or contributes. This global threat is not fully alliance specific. That is, Switzerland must have expected that if there were a conflict between NATO and the Eastern Block, there would be spillover effects; hence it let its military spending vary with the perceived level of that external threat. Table 2 confirms this interpretation in the context of standard regression analysis.
Insert Table 2 about here Figure 2 and Table 3 offer more support for this claim. Figure 2 depicts the paths of defense burdens (military spending as a percentage of GDP) of the four largest NATO countries and two neutral countries (Austria, Switzerland). Table 3 of Switzerland, four key NATO countries (USA, UK, France, Germany), and another neutral European country (Austria) have all moved in tandem. They reached a peak in the early-tomid 1980s and have declined since. The second important pattern is that, as shown in Figure   2 , the four listed NATO countries exhibit consistently higher defense burdens than Switzerland (and also Austria).
What conclusion can be drawn from these two findings? As argued above, it seems that perceptions of external threats to European countries do not seem to be a function of a country's international alliance membership exclusively. That is, neutrality does not fully spare a country from external threats in a world of major alliance rivalry. However, the level of such threats seems to be lower for neutral countries, that is, there appear to be cost savings associated with neutrality. The fact that this finding applies equally to Austria (which has borders with two alliance groups, see Table 4 ) and Switzerland (which is surrounded by countries belonging to a single alliance) indicates that the critical issue is indeed international status (neutrality) rather than location.
Insert Table 4 about here
(c) Domestic economic conditions
We have also examined the effects of a wide range of domestic economic conditions on year-to-year Swiss defense allocations, most notably, economic growth, unemployment, and federal government deficit. 
Conclusion
Our analysis shows that defense spending in Switzerland responds to the level of external threat as perceived by the large NATO countries. In the recent past, the main external threat was the Soviet Union. It appears that the distribution of this threat across NATO and non-NATO countries must have had alliance-specific as well as global components. The alliancespecific component can be seen in the fact that Switzerland was able to keep defense spending substantially lower than the NATO countries. While one could argue that lower defense spending by Switzerland reflected free-riding on the containment policies of the United States and NATO, an alternative plausible explanation is that neutrality is indeed associated with a lower level of external threat. This explanation has the advantage that it accounts for participation in alliances in an endogenous fashion. Countries that face a lower level of external threat chose both a lower level of defense spending and non-participation in a military alliance.
What are the likely security threats to Switzerland (and other neutral countries) in the future? The most likely threat, given developments in the past five years, seems to be international terrorism. To the extent this threat materializes primarily in the context of existing security alliances (for instance, the United States and its allies versus Islamic fundamentalists), Swiss military spending patterns observed in 1975-2001 are likely to remain the same in the future. To the extent that new threats (whether they emanate from terrorism or other sources) become more diffused (that is, less alliance specific) there will be a greater need for Switzerland to look after itself. In the latter case, neutrality may no longer carry the advantages it did in the past. This would result in higher defense spending. However, there is no evidence so far that policymakers outside the US (and the UK) perceive terrorism-related threats as becoming more diffused. This confirmed from inspection of Figure 3 , which reports defense spending (as a percentage of GDP) following the 2001 terrorist attack in the US. As can be seen, the growth of defense spending in the US has increased considerably since 2001 (and to a significant but smaller degree in the UK) while that in the other countries has remained flat. Of course, the period is too short to allow inferences about the future. But the observed defense patterns seem to support the view that the perception outside the US and the UK regarding the Islamic terrorist threat is that it remains-at least for the time being-a US-UK affair. 
